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) STYLUS-TYPE PROBE 

)Abstract: 

OBLEM TO BE SOLVED: To obtain a stylus-type probe in which the 
ration in the up-and-down direction of a probe shaft is reduced by using 
iscous body which acts in a uniaxial direction on a stylus. 
LUTION: A stylus 2 is moved freely only in the up-and-down direction 
the compressed air spouted to a gap 1 2 via a porous substance 1 3. 
en a true sphere 1 comes into contact with a face 18, to be measured, 
:his state, displacement in the direction 2a of the stylus 2 due to a 
>hing-up force and a frictional force is measured 10. At this time, the 
rtact force of the face 18 amounts to a value obtained by subtracting 
i tensile force of a spring 6 from the weight of the true sphere 1 , the 
'I us 2 and a sensor target member 5 (probe shaft). Then, when the true 
lere 1 comes into contact with the face 18, a natural frequency is high, 
i it follows the shape of the face 1 8 well. When the true sphere is 
Darated, the spring does not function, and the natutal frequency is 
>pped extremely. Thereby, when a disturbance enters, a vibration whose 
sle is long and whose amplitude is large is generated. Consequently, 
en a viscous damper which is composed of a groove 9, a protrusion part 
and grease 23 and which acts in the direction 2a is used, the vibration is 
enuated immediately, and the vibration in the direction of the probe 
3ft can be reduced. 
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AIMS 



aim(s)] 

aim 1] The sensing-pin type probe characterized by having a periodic-damping device using the viscous fluid which 
5 on 1 shaft orientations to said sensing-pin child in the sensing-pin type probe which traces the shape of surface type, 
itacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure, detects by 
displacement sensor which prepared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and 
asures the configuration of a device-under-test side. 

aim 2] The shape of surface type is traced contacting the true ball prepared at the tip of a sensing-pin child to a 
ice-under-test side by fixed pressure. In the sensing-pin type probe which detects by the displacement sensor which 
pared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a 
r ice-under-test side The periodic-damping device using the viscous fluid which acts on 1 shaft orientations to said 
sing-pin child, The sensing-pin type probe characterized by having the detection means of the contact condition 
ich compares the low pass filter which inputs the output voltage from said displacement sensor with the electrical 
ential difference showing the amount of displacement which judges the output voltage and the contact condition of 
i low pass filter. 

aim 3] The shape of surface type is traced contacting the true ball prepared at the tip of a sensing-pin child to a 
dce-under-test side by fixed pressure. In the sensing-pin type probe which detects by the displacement sensor which 
pared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a 
'ice-under-test side The sensing-pin type probe characterized by having a periodic-damping device using the hauling 
ing which cancels the self- weight of said sensing-pin child prepared in housing through the pneumatic bearing so that 
light become movable to 1 shaft orientations, and the viscous fluid which acts on 1 shaft orientations to said sensing- 
child. 

aim 4] The shape of surface type is traced contacting the true ball prepared at the tip of a sensing-pin child to a 
dce-under-test side by fixed pressure. In the sensing-pin type probe which detects by the displacement sensor which 
pared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a 
dce-under-test side The sensing-pin type probe characterized by having a periodic-damping device using the parallel 
: spring which supports said sensing-pin child in housing movable to 1 shaft orientations, and the viscous fluid which 
s on 1 shaft orientations to said sensing-pin child. 

aim 5] The shape of surface type is traced contacting the true ball prepared at the tip of a sensing-pin child to a 
dce-under-test side by fixed pressure. In the sensing-pin type probe which detects by the displacement sensor which 
pared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a 
dce-under-test side The sensing-pin type probe characterized by having a periodic-damping device using the viscous 
id which prepares the guide using the hinge device which supports said sensing-pin child in housing movable to 1 
■ft orientations by one with this housing, and acts on 1 shaft orientations to said sensing-pin child in the clearance 
ween this hinge device. 

aim 6] The shape of surface type is traced contacting the true ball prepared at the tip of a sensing-pin child to a 
dce-under-test side by fixed pressure. In the sensing-pin type probe which detects by the displacement sensor which 
pared the variation rate of the sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a 
ace-under-test side The linear motor which applies the force to the sensing-pin child who supported in housing 
□ugh the pneumatic bearing at 1 shaft orientations movable, the output voltage from said displacement sensor — 
istant twice - with the circuit which differentiate by carrying out, and the circuit which generates a fixed electrical 
ential difference The sensing-pin type probe characterized by having the adder circuit which applies the output 
tage of both this circuit, and the drive circuit which makes said linear motor generate the force proportional to the 
put voltage of this adder circuit. 

p://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2 9/27/2004 



Page 2 of 2 



inslation done.] 



)://www4.ipdljpo.gojp/cg^ 9/27/2004 



Page 1 of 7 



OTICES * 

an Patent Office is not responsible for any 
tages caused by the use of this translation. 

his document has been translated by computer. So the translation may not reflect the original precisely. 
* ** shows the word which can not be translated, 
i the drawings, any words are not translated. 



TAILED DESCRIPTION 



rtailed Description of the Invention] 
01] 

>ld of the Invention] This invention relates to the sensing-pin child probe (called a **** type probe) used for 
isurement of the shape of surface type, such as an optical element, for example, a reflecting mirror, and a lens. 
02] 

:scription of the Prior Art] Drawing 8 is the block diagram showing the conventional sensing-pin type probe 
icated by JP,05-060542,A. In this drawing, 1 is a true ball (master ball) attached in the sensing-pin child's 2 end. The 
3s section consisted of the square prism and, as for the four fields, the sensing-pin child 2 has countered the porosity 
:erial 13 through the minute clearance 12. This porosity material 13 is being fixed to the inner circumference section 
lousing 3, the slot 4 for leading a compressed air to the field and the opposite side which counter with the sensing-pin 
Id 2 is formed, and a compressed air is sent into this slot 4 through a tube 14. 

03] The sensor target member 5 is attached in the upper part (other end) of the end and the opposite side in which the 
ve-rnentioned sensing-pin child's 2 true ball 1 was formed. And the non-contact displacement sensor 17 for 
isuring the variation rate of the longitudinal direction which intersects perpendicularly with the displacement sensors 
; example, thing which detects electrostatic-capacity change) 10 of a non-contact type and 1 shaft orientations which 
asure the variation rate of the sensing-pin child's 2 vertical direction (1 shaft orientations) 2a is placed in a fixed 
ition in some housing 3.101 shows the whole sensing-pin type probe configuration. 

04] In the above-mentioned configuration, by blowing off the compressed air from a compressed-air source of 
ply (un-illustrating) in a clearance 12 through the porosity material 13 through a tube 14, static pressure pneumatic 
ring is formed and the sensing-pin child 2 is supported free [ migration only in the vertical direction (1 shaft 
stations) ]. the vertical direction in this support condition, there are the pressure Fl which acts in the direction of a 
mal of the measuring plane 18-ed as force received from this measuring plane 18-ed when the true ball 1 contacts the 
asuring plane 18-ed, and frictional force F2 which acts on a tangential direction, and the sensing-pin child 2 receives 
altant force of these force, and according to the force of that 1 shaft-orientations 2a - a variation rate is measured by 
displacement sensor 10. And the inclination of the probe shaft produced according to the lateral force is measured by 
lateral displacement sensor 17. Here, probe shafts are the true ball 1, the sensing-pin child 2, and the whole sensor 
;et member 5. 
05] 

oblem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, since vibration of 
vertical direction when the sensing-pin child (a probe is called hereafter) is not in contact with a measuring plane-ed 
vork piece is called hereafter) was large, the next technical problem occurs and measurement of the shape of surface 
e with a high precision was not completed. 

In order to detect whether the difficult probe [ work piece / a probe and ] of contact detection contacted the work 
ce, it is always necessary to supervise the variation rate of a probe shaft but, and that detection cannot be performed 
lis probe shaft vibrates violently up and down. Therefore, there was a possibility that PUROPU might collide with a 
rk piece violently. 

In a configuration of supporting the self- weight of a probe shaft with a spring with stability to a motion of the 
tical direction of the difficult probe shaft of zero point detection of contact force, the zero point of contact force is a 
be location where a self- weight balances with the stability which a spring generates. However, the detection cannot 
performed if the probe shaft is vibrating violently up and down. Therefore, contact force could not be controlled with 
jfficient precision, but it became the destabilizing factor of configuration measurement. 

06] It was made in order that this invention might cancel the above conventional technical problems, and it aims at 
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cing Vibration of the vertical direction of a probe shaft small to the 1st. It aims at it being right and enabling it 2nd to 
>e the contact gestalt of a probe and a work piece quickly. It aims at 3rd raising the precision of the zero point of the 
tact force of a probe and a work piece. 
07] 

jans for Solving the Problem] The sensing-pin type probe concerning invention according to claim 1 The shape of 
? ace type is traced contacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by 
d pressure. In the sensing-pin type probe which detects by the displacement sensor which prepared the variation rate 
he sensing-pin child's 1 shaft orientations in housing, and measures the configuration of a device-under-test side By 
ing had the periodic-damping device using the viscous fluid which acts on 1 shaft orientations to said sensing-pin 
d, vibration of the upper and lower sides of a probe shaft can be made small. 

08] The sensing-pin type probe concerning invention according to claim 2 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side The periodic-damping 
ice using the viscous fluid which acts on 1 shaft orientations to said sensing-pin child, By having had the detection 
ins of the contact condition which compares the low pass filter which inputs the output voltage from said 
)lacement sensor with the electrical potential difference showing the amount of displacement which judges the 
put voltage and the contact condition of this low pass filter Vibration of a probe is pressed down and detection of a 
tact condition with a device under test can be performed with an easy configuration. Moreover, the detection 
vision of the zero of contact force can be raised and the precision and the configuration accuracy of measurement of 
tact force can be raised. 

09] The sensing-pin child probe concerning invention according to claim 3 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side By having had the 
iodic-damping device using the hauling spring which cancels the self-weight of said sensing-pin child prepared in 
ising through the pneumatic bearing so that it might become movable to 1 shaft orientations, and the viscous fluid 
ch acts on 1 shaft orientations to said sensing-pin child Vibration of the probe at the time of non-contact can be 
ssed down with an easy configuration. Moreover, since a probe is supported to non-contact using a pneumatic 
ring, a setup of small contact force is possible. 

10] The sensing-pin type probe concerning invention according to claim 4 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side Vibration of the probe 
le time of non-contact can be pressed down with an easy configuration by having had the periodic-damping device 
ig the parallel flat spring which supports said sensing-pin child in housing movable to 1 shaft orientations, and the 
:ous fluid which acts on 1 shaft orientations to said sensing-pin child. Moreover, since the probe is supported using 
allel flat spring, it can manufacture small cheap again. 

1 1] The sensing-pin type probe concerning invention according to claim 5 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side The guide using the 
ge device which supports said sensing-pin child in housing movable to 1 shaft orientations is prepared by one with 
"housing. By having equipped the clearance between this hinge device with the periodic-damping device using the 
xms fluid which acts on 1 shaft orientations to said sensing-pin child, vibration of the probe at the time of non- 
tact can be pressed down with an easy configuration. Moreover, since a probe is constituted using a hinge device, it 
miniaturize. And since it manufactures without eye a bond from the ingredient of a lump, it is effective in being 
i to be influenced to environmental temperature. 

12] The sensing-pin type probe concerning invention according to claim 6 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side The linear motor 
ch applies the force to the sensing-pin child who supported in housing through the pneumatic bearing at 1 shaft 
stations movable, the output voltage from said displacement sensor - constant twice - with the circuit which 
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fereritiate by carrying out, and the circuit which generates a fixed electrical potential difference Vibration of the 

be at the time of non-contact can be pressed down with an easy configuration by having had the adder circuit which 

•lies the output voltage of both this circuit, and the drive circuit which makes said linear motor generate the force 

portiorial to the output of this adder circuit. Moreover, it can perform easily setting a damping force and contact force 

i desired value by controlling the force which a linear motor generates. 

13] 

nbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained about a drawing. 
14] Example of gestalt 1 dra win g 1 of operation, drawing 2 , drawing J3 , and drawing .4 are drawings which express 
description of this invention best, and in this drawing, 1 is the true ball by which adhesion immobilization was 
tied out at the true ball electrode holder 15, and this true ball electrode holder 1 5 uses the set screw 16 for the 
sing-pin child's 2 end, and is attached. The cross section consisted of the square prism and, as for the four fields, the 
sing-pin child 2 has countered with the porosity material 13 through the minute clearance 12. This nature material 13 
)pposite is being fixed to the inner circumference section of housing 3, the slot 4 for leading a compressed air to the 
d and the opposite side which counter with the sensing-pin child 2 is formed, and a compressed air is sent into this 
: 4 through a tube 14. 

15] The sensor target member 5 is attached in the upper part (other end) of the opposite side with the end which 
ned the above-mentioned sensing-pin child's 2 true ball 1. And the non-contact displacement sensor 17 for 
asuring the variation rate of the longitudinal direction which intersects perpendicularly with the displacement sensors 
r example, thing which detects electrostatic-capacity change) 10 of a non-contact type and 1 shaft orientations which 
asure the variation rate of the sensing-pin child's 2 vertical direction (1 shaft orientations) 2a counters the above- 
ntioned sensor target member 5, and is placed in a fixed position by some housing 3. 

16] Moreover, the end of the spring 6 for supporting the self- weight of the sensing-pin child 2, the pin center,large 
jet 5, etc. is attached in the sensor target member 5, it is fixed to the spring attachment member 7, and the other end 
his spring 6 is being fixed to housing 3 through the spacer 8. Therefore, the force in which the spring 6 has pulled the 
sing-pin child 2 and the sensor target 5 can be adjusted by changing the thickness of a spacer 8 suitably, 
thermore, the sensor target member 5 has a height 11 in an inferior-surface-of-tongue periphery, and is inserted in 
l-contact in the slot 9 where this height 1 1 was formed in housing 3, and was filled up with the grease 23 with high 
;x)sity. 

17] In this case, the ingredient with which a slot 9 is filled up must not have elasticity like rubber. Because, the 
:>ility which bars a motion of a probe shaft will be generated and a resonant frequency will be raised. Moreover, it is 
ause it generally depends for the hardness of rubber on ambient temperature greatly, so it becomes sensitive to the 
set of environmental. 

18] Next, actuation of the example 1 of a gestalt of operation which consists of the above-mentioned configuration is 
ilained. Through a tube 14, by blowing off the compressed air from a compressed-air source of supply (un- 
seating) in a clearance 12 through the porosity material 13, static pressure pneumatic bearing is formed, and the 
sing-pin child 2 is supported so that it can move only to vertical direction 2a freely. In this support condition, when 
true ball 1 contacts the measuring plane 1 8-ed, there are the pressure Fl which acts in the direction of a normal of 
measuring plane 18-ed, and factional force F2 which acts on a tangential direction as force received from this 
asuring plane 18-ed. the vertical direction the sensing-pin child 2 receives resultant force of these force, and 
ording to the force of the shaft-orientations 2a - a variation rate is measured by the displacement sensor 10. And the 
lination of the probe shaft produced according to the lateral force is measured by the lateral displacement sensor 17. 
19] At this time, the contact force to the measuring plane 1 8-ed serves as a value which deducted the hauling force of 
mng 6 from the weight of the true ball 1, the true ball electrode holder 15, the set screw 16, the sensing-pin child 2, 
I the sensor target member 5. 

20] The hauling force of a spring 6 changes in the amount of mileage of a spring. That is, since it changes in the 
ation of a probe, in order to make this regularity, housing 3 is moved to 1 shaft-orientations 2a according to the 
^ration device which is not illustrated so that the output of a displacement sensor 10 may be carried out to regularity. 
21] Drawing 2 shows the dynamic model of the example 1 of a gestalt of operation. In drawing 2 , mass of the probe 
ft part which points out the true ball 1, the true ball electrode holder 15, the set screw 16, the sensing-pin child 2, and 
whole sensor target member 5 is set to m, for example, it may be about 50g. kl is a spring, k2 is the rigidity of a 
itact part, and, according to the contact theory of a Hertz, it is a comparatively high value. For example, when 
;hing a phiSmm ball on glass by 0.2gf(s) and hitting, it is about 500Ns/mm. Since, as for a spring 6, the gap from a 
iter valve position serves as pressure to it, since the weaker one can control pressure with high precision, it is 
irable, for example, is lN/mm. 



)://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/27/2004 



Page 4 of 7 



22] therefore, when the true ball 1 touches the measuring plane 18-ed, a resonant frequency is high, the 
tfiguration of the measuring plane 1 8-ed is followed well, but since there is no spring kl when the true ball 1 is 
arated from the measuring plane 1 8-ed, a resonant frequency falls extremely. It is set to about 22Hz in the above- 
titioned example. For this reason, although a period will be long and will serve as amplitude with the large amplitude 
;hown in drawing 3 (a) once disturbance enters, it decreases immediately like drawing 3 (b) according to the 
iodic-damping device of a viscous damper which consists of a slot 9, a height 11, and grease 23. Consequently, 
ration of the vertical direction of a probe shaft can be made small. 

23] Drawing 4 is an electrical diagram which measures a contact condition. The output voltage el of the 
placement sensor 10 which measures the vertical location of a probe shaft is led to a low pass filter 19, the electrical 
ential difference vO showing the amount of displacement which judges the output voltage and the contact condition 
his low pass filter 41 is compared in a comparator circuit 42, and that result is outputted as an electrical potential 
Terence e2. If a noise with a low frequency goes into the output voltage el of the above-mentioned displacement 
sor 10 at this time, that voltage signal will pass a low pass filter 41 easily, and will become the disturbance which 
erses a comparator circuit 42. A contact condition with a work piece cannot be supervised, but the collision with the 
sing-pin child 2 and the measuring plane 18-ed is also considered depending on the case, and it is dangerous with 
h a condition. 

24] Moreover, since time amount will be taken before the sensing-pin child 2 contacts the measuring plane 18-ed and 
electrical potential difference e2 is outputted from a comparator circuit 42 if the cut off frequency of a low pass filter 
is lowered and it is coped with, it is not desirable too. 

25] However, by establishing a periodic-damping device like the example 1 of a gestalt of operation, and raising the 
snuation engine performance, even if k2 is low, therefore a resonant frequency is low, a noise with a low frequency is 
uced and it becomes detectable [ a stable contact condition ]. 

26] Moreover, similarly, since there are few center valve positions, i.e., the weight of a probe shaft and the keeping 
ation of the hauling force of a spring 6, vibration can measure them with a sufficient precision. Therefore, since the 
cision of the zero point of contact force improves, the precision of the accuracy of measurement [ increase and ] of 
itact force improves. 

-27] Example of gestalt 2 drawing 5 of operation is a block diagram shown in the example 2 of a gestalt of operation, 
I in drawing 5 , 1 is the true ball by which adhesion immobilization was carried out at the true ball electrode holder 
and this true ball electrode holder 15 uses the set screw 16 for the sensing-pin child's 2 end, and is attached. A sleeve 
is inserted in hole 3c of housing 3, and the screw stop of the flat spring 19 which was made to contact the vertical 
I face of this hole 3c, and was positioned is carried out to housing 3 with a screw 20. The whole is attached in one by 
tying out the screw stop of the female screw of the sensor target 5 to male screw 2a which formed the sensing-pin 
Id 2 in the upper limit of through and this sensing-pin child 2 at the sleeve 21 until flange 2b contacted flat spring 19 
m the bottom after an appropriate time. Consequently, the probe shaft [ member / 5 / whole / the true ball 1 , the true 
1 electrode holder 15, the set screw 16, the sensing-pin child 2, and / sensor target ] which it is will be guided to 1 
.ft-orientations 2a by deformation of the parallel flat spring 19. 

•28] At this time, a probe shaft moves to the location where a self- weight and the stability of the parallel flat spring 1 9 
ance. The movement magnitude from the center valve position is measured by the displacement sensor 1 0, and 
ising 3 is moved to 1 shaft-orientations 2a according to the migration device which is not illustrated so that the value 
y be made regularity. 

►29] The non-contact displacement sensor 17 for measuring the variation rate of the longitudinal direction which 
srsects perpendicularly with the above-mentioned 1 shaft-orientations 2a is placed in a fixed position in some housing 
vloreover, the slot 22 is established in the housing side where the upside flat spring 19 contacts, the slot 22 between 
; spring 19 is filled up with grease 23, and the periodic-damping device as a damper is constituted. 
►30] Next, actuation of the example 2 of a gestalt of operation which consists of the above-mentioned configuration is 
>lained. There are the pressure Fl which acts in the direction of a normal of the measuring plane 18-ed as force which 
true ball 1 receives from the measuring plane 1 8-ed, and frictional force F2 which acts on a tangential direction, the 
tical direction the sensing-pin child 2 receives resultant force of these force, and according to the force of the 1 shaft- 
sntations 2a — a variation rate is measured by the sensor 10 to pass. And the inclination of the probe shaft produced 
wording to the lateral force is measured by the lateral displacement sensor 1 7. 

>31] In the example 2 of a gestalt of this operation, like the case of the example 1 of a gestalt of the aforementioned 
oration, since the periodic-damping device using grease is added, the amplitude of the vertical direction of a probe 
i be made small. Therefore, since detection of a contact location is also stabilized, it becomes possible and the zero 
nt of contact force is also stabilized, measurement of a high precision is attained. 
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32] Moreover, as characteristic effectiveness in the example 2 of a gestalt of this operation, since flat spring 19 and 
is used for the guide of a probe shaft, compared with the example 1 of a gestalt of operation, structure is easy, 
srefore, it can miniaturize and can manufacture to low cost. 

33] Example of gestalt 3 drawing 6 of operation is the block diagram showing the example 3 of a gestalt of 
ration, and 1 is the true ball by which adhesion immobilization was carried out at the true ball electrode holder 15, 
this true ball electrode holder 15 uses the set screw 16 for the sensing-pin child's 2 end, and is attached. And the 
sing-pin child 2, the sensor target 5, and housing 3 are manufactured by for example, the wire electron discharge 
chod in one from the ingredient of a lump. At the time of this manufacture, eight necks 24 are manufactured in 
ising 3, and a hinge device is constituted. The sensing-pin child 2 will be guided to 1 shaft-orientations 2a by this 
ge device. 

34] At this time, the sensing-pin child 2 moves to the location where a self-weight and the stability of the parallel flat 
ing sections 3 a and 3b of housing 3 balance. The movement magnitude from the center valve position is measured by 
displacement sensor 10, and housing 3 is moved to 1 shaft-orientations 2a according to the migration device which 
ot illustrated so that the value may be made regularity. 

35] Moreover, the non-contact displacement sensor 17 for measuring the variation rate of the longitudinal direction 
ich intersects perpendicularly with 1 shaft-orientations 2a is placed in a fixed position in some housing 3. The 
irance between the hinge devices of the above-mentioned parallel flat spring section 3 a and housing 3 is filled up 
h grease 23, and the signal attenuation device as a damper is constituted. 

36] Next, actuation of the example 3 of a gestalt of operation which consists of the above-mentioned configuration is 
•lained. As force which the true ball 1 receives from the measuring plane 18-ed, there are the pressure Fl which acts 
he direction of a normal of the measuring plane 1 8-ed, and frictional force F2 which acts on a tangential direction, 
vertical direction the sensing-pin child 2 receives resultant force of these force, and according to the force of the 1 
ft-orientations 2a — a variation rate is measured by the displacement sensor 10. And the inclination of the probe shaft 
duced according to the lateral force is measured by the lateral displacement sensor 17. 

37] In the example 3 of a gestalt of this operation, like the case of the example 1 of a gestalt of the aforementioned 
ration, since the periodic-damping device using grease 23 is added, the amplitude of the vertical direction of a probe 
be made small. Therefore, since detection of a contact location is also stabilized, it becomes possible and the zero 
nt of contact force is also stabilized, measurement of a high precision is attained. 

38] Moreover, since main components are manufactured from the ingredient of a lump as characteristic effectiveness 
he example 3 of a gestalt of this operation, compared with the example 2 of a gestalt of said operation, structure is 
I easier, and it can miniaturize further. Moreover, by there being no eye a bond, since housing, a sensing-pin child, 
are one, due to ambient-temperature change, thermal expansion is uniform and they cannot receive a thermal effect 
ily. That is, the combination of a dissimilar metal produces a big thermal strain according to the difference of a 
fficient of thermal expansion. Moreover, if this ingredient is chosen as an ingredient with a low line coefficient of 
rmal expansion, the effect of environmental temperature can be eliminated further. 

39] Example of gestalt 4 drawing 7 of operation is the block diagram showing the example 4 of a gestalt of 
ration, and in drawing .7 , 1 is the true ball by which adhesion immobilization was carried out at the true ball 
;trode holder 1 5, and this true ball electrode holder 1 5 uses the set screw 16 for the sensing-pin child's 2 end, and is 
ched. The cross section consisted of a square prism, and, as for the sensing-pin child 2, has countered the porosity 
fcerial 13 which constitutes a pneumatic bearing through the clearance 12 where the four fields are minute. It is fixed 
he inner circumference section of this porosity material 13 housing 3, the slot 4 for leading a compressed air to the 
d and the opposite side which counter with the sensing-pin child 2 is formed, and a compressed air is sent into this 
; 4 through a tube 14. 

40] The sensor target member 5 is attached in the upper part (other end) of the opposite side with the end which 
ned the above-mentioned sensing-pin child's 2 true ball 1 . And the non-contact displacement sensor 17 for 
asuring the variation rate of the longitudinal direction which intersects perpendicularly with the displacement sensor 
of a non-contact type and 1 shaft-orientations 2a which measure the variation rate of the sensing-pin child's 2 vertical 
action (1 shaft orientations) 2a, and which detect electrostatic-capacity change, for example counters the above- 
ationed sensor target member 5, and is placed in a fixed position by some housing 3. 

41] Moreover, the coil 28 which is the needle of the voice coil mold linear motor LM is attached in the sensor target 
mber 5, the stator of this linear motor LM consists of two York 25 and 26 which sandwiches the magnet 27 
gnetized in the vertical direction by a diagram, and this magnet, and it is fixed to housing 3. 

42] The sensing-pin child's 2 vertical location is measured by the displacement sensor 10 fixed to housing 3, and the 
ation of the sensing-pin child's 2 longitudinal direction is measured by the displacement sensor 17 fixed to housing 3. 
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er preparing the output of the above-mentioned displacement sensor 10 to signal level el with amplifier 30, lead el 
differential circuit 32, it is constant k Doubled, and it differentiates it. Moreover, the voltage stabilizer 31 which 
erates a certain fixed electrical potential difference vO is formed, the output of both the circuits 31 and 32 is added in 
idder circuit 33, and an electrical potential difference eO is outputted. It is the configuration which supplies this 
3ut voltage eO to the driver amplifier 34 as a drive circuit of a linear motor LM, is made to generate the current 
ch is proportional to the above-mentioned output voltage eO from this driver amplifier 34, and is supplied to the coil 
;>f a linear motor LM through a cable 29. 

43] Next, actuation of the example 4 of a gestalt of operation which consists of the above-mentioned configuration is 
lained. Through a tube 14, by blowing off the compressed air from a compressed-air source of supply (un- 
seating) in a clearance 12 through the porosity material 13, static pressure pneumatic bearing is formed, and the 
sing-pin child 2 is supported so that it can move only to vertical direction 2a freely. In this support condition, when 
true ball 1 contacts the measuring plane 18-ed, there are the pressure Fl which acts in the direction of a normal of 
measuring plane 18-ed, and frictional force F2 which acts on a tangential direction as force received from this 
isuring plane 1 8-ed. the vertical direction the sensing-pin child 2 receives resultant force of these force, and 
arding to the force of the shaft orientations a - a variation rate is measured by the displacement sensor 10. And the 
ination of the probe shaft produced according to the lateral force is measured by the lateral displacement sensor 17. 
44] Moreover, at this time, the fixed electrical potential difference vO can be chosen suitably, and desired contact 
:e can be acquired by the configuration which obtains the electrical potential difference eO corresponding to the 
out of a linear motor LM in an adder circuit 33. Moreover, the suitable scale factor k is applied and differentiated in a 
erential circuit 32, and the force proportional to the sensing-pin child's 2 passing speed is applied to this sensing-pin 
d by the configuration which obtains the electrical potential difference eO corresponding to the output of a linear 
;or LM in an adder circuit 33. It is, the force, i.e., the viscous thing, proportional to this rate, and the same 
:ctiveness as the damper using viscous fluid is brought about. 

45] In the example 4 of a gestalt of this operation, like the case of the example 1 of a gestalt of said operation, since a 
odic-damping device is added, the amplitude of the vertical direction of a probe can be made small. Therefore, since 
action of a contact location is also stabilized, it becomes possible and the zero point of contact force is also 
lilized, measurement of a high precision is attained. 

46] moreover, the thing for which the electrical potential difference applied to a linear motor LM is adjusted as 
racteristic effectiveness in the example 4 of a gestalt of this operation — (— the fixed electrical potential difference vO 
djustment) - contact force can be changed easily. Moreover, it can change similarly by changing the scale factor k 
he strength differential circuit of viscous force. 
47] 

feet of the Invention] since it considered as the configuration equipped with the periodic-damping device using the 
:ous fluid which acts on 1 shaft orientations to a sensing-pin child as mentioned above according to invention 
Drding to claim 1 — vibration of the probe at the time of non-contact --****-- it can be made small. 
48] Since it considered as the configuration equipped with the detection means of the contact condition which 
lpares the periodic-damping device using the viscous fluid which acts on 1 shaft orientations to a sensing-pin child, 
the low bus filter which input the output voltage from said displacement sensor with the electrical potential 
ference showing the amount of displacement which judges the output voltage and the contact condition of this low 
3 filter according to invention according to claim 2, vibration of a probe presses down and detection of a contact 
dition with a device under test can perform with an easy configuration. Moreover, the detection precision of the zero 
ontact force can be raised and the precision and the configuration accuracy of measurement of contact force can be 
ed. 

49] Since according to invention according to claim 3 it considered as the configuration equipped with the periodic- 
lping device using the hauling spring which cancels the self-weight of a sensing-pin child prepared in housing 
>ugh the pneumatic bearing, and the viscous fluid which acts on 1 shaft orientations to said sensing-pin child so that 
tight become movable to 1 shaft orientations, vibration of the probe at the time of non-contact can be pressed down 

1 an easy configuration. Moreover, since a probe is supported to non-contact using a pneumatic bearing, a setup of 
ill contact force is possible. 

50] Since it considered as the configuration which established the periodic-damping device using the parallel flat 
ng which supports a sensing-pin child in housing movable to 1 shaft orientations, and the viscous fluid which acts on 
taft orientations to said sensing-pin child according to invention according to claim 4, vibration of the probe at the 

2 of non-contact can be pressed down with an easy configuration. Moreover, since the probe is supported using 
illel flat spring, it can manufacture small cheap again. 
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51] Since it considered as the configuration which prepared the guide using the hinge device which supports a 
sing-pin child in housing movable to 1 shaft orientations by one with this housing, and prepared the periodic- 
iping device using the viscous fluid which acts on 1 shaft orientations to said sensing-pin child in the clearance 
veen this hinge device according to invention according to claim 5, vibration of the probe at the time of non-contact 
be pressed down with an easy configuration. Moreover, since a probe is constituted using a hinge device, it can 
liaturize. And since it manufactures without eye a bond from the ingredient of a lump, it is effective in being hard to 
iive a thermal effect to environmental temperature. 

52] The linear motor which applies the force to the sensing-pin child who supported in housing through the 
umatic bearing at 1 shaft orientations movable according to invention according to claim 6, the output voltage from 
I displacement sensor — constant twice — with the differential circuit which differentiate by carrying out Since it 
sidered as the configuration equipped with the circuit which generates a fixed electrical potential difference, the 
er circuit which applies the output voltage of both this circuit, and the drive circuit which makes said linear motor 
erate the force proportional to the output voltage of this adder circuit, vibration of the probe at the time of non- 
tact can be pressed down with an easy configuration. Moreover, it can perform easily setting a damping force and 
tact force as a desired value by controlling the force which a linear motor generates. 
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05] 

)blem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, since vibration of 
vertical direction when the sensing-pin child (a probe is called hereafter) is not in contact with a measuring plane-ed 
vork piece is called hereafter) was large, the next technical problem occurs and measurement of the shape of surface 
5 with a high precision was not completed. 
Difficulty [ work piece / a probe and ] of contact detection 

>rder to detect whether the probe contacted the work piece, it is always necessary to supervise the variation rate of a 
be shaft but, and that detection cannot be performed if this probe shaft vibrates violently up and down. Therefore, 
e was a possibility that PUROPU might collide with a work piece violently. 
Difficulty of zero point detection of contact force 

1 configuration of supporting the self- weight of a probe shaft with a spring with stability to a motion of the vertical 
;ction of a probe shaft, the zero point of contact force is a probe location where a self- weight balances with the 
>ility which a spring generates. However, the detection cannot be performed if the probe shaft is vibrating violently 
and down. Therefore, contact force could not be controlled with a sufficient precision, but it became the destabilizing 
:or of configuration measurement. 
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;thod of Amendment] Modification 
>posed Amendment] 

39] The sensing-pin child probe concerning invention according to claim 3 The shape of surface type is traced 
tacting the true ball prepared at the tip of a sensing-pin child to a device-under-test side by fixed pressure. In the 
sing-pin type probe which detects by the displacement sensor which prepared the variation rate of the sensing-pin 
d's 1 shaft orientations in housing, and measures the configuration of a device-under-test side By having had the 
odic-damping device using the hauling spring which cancels the self-weight of said sensing-pin child prepared in 
sing through the pneumatic bearing so that it might become movable to 1 shaft orientations, and the viscous fluid 
ch acts on 1 shaft orientations to said sensing-pin child Vibration of the probe at the time of non-contact can be 
>sed down with an easy configuration. Moreover, since a probe is supported to non-contact using a pneumatic 
ring, a setup of small contact force is possible. 
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